Pregnancy-associated changes in responsiveness of the porcine myometrium to bioactive substances.
To determine the pregnancy-associated changes in the porcine uterine contractility, the spontaneous contraction and the mechanical responses to bioactive substances of uteri in nonpregnant proestrus and pregnant pigs (25-60 days of gestation) were compared in vitro. Longitudinal muscle (LM) and circular muscle (CM) of the uterus exhibited spontaneous contraction, but the frequency in pregnant pigs was lower than that in the nonpregnant pigs. The duration and force of spontaneous contraction in the pregnant pigs were long and large compared with both in the nonpregnant pigs. L-Nitroarginine methylester (L-NAME) and 2a-[4-(4-phenyl-1,2,3,6-tetrahydropyridyl)butyl]-2a,3,4,5-tetrahydro-benzo[cd]indol-2(1H)-one (DR4004) did not change the spontaneous contraction in the uteri of nonpregnant pigs but increased its amplitude in the uteri of pregnant pigs. Isoprenaline inhibited the uterine spontaneous contraction of the nonpregnant and pregnant pigs, and the inhibition was stronger in the pregnant than in the nonpregnant pigs. 5-Hydroxytryptamine also caused inhibition of spontaneous contraction in the uteri of nonpregnant pigs (CM>LM). In the pregnant pigs, sensitivity to 5-hydroxytryptamine increased in a muscle layer-dependent manner (LM>CM) and difference in the responsiveness between LM and CM decreased. Acetylcholine contracted the uterine LM and CM strips of the pregnant and nonpregnant pigs. The responsiveness of CM increased slightly during pregnancy, but that of the LM did not change. 5-Bromo-N-(2-imidazolin-2-yl)-6-quinoxalinamine (UK14304) caused contraction of only LM in the uteri of nonpregnant pigs, but contracted both LM and CM strips in the pregnant pigs. Oxytocin and prostaglandin F(2 alpha) also contracted the uteri of nonpregnant pigs (LM>CM). Pregnancy increased the contraction of both agents in the LM and CM, but the increment was marked in the CM. The contractile forces induced by all stimulants were increased (by 1.7- to 2.5-fold) in the LM and CM of pregnant pigs. In conclusion, (1) low frequency, slow kinetics and large force of spontaneous contraction are characteristics of the pregnant porcine uteri, and nitric oxide and 5-hydroxytryptamine are supposed to be partially involved in the regulation of spontaneous contraction, and (2) responses to both contractile and inhibitory agents are increased in the pregnant pigs. Increment of the responsiveness is conspicuous in the muscle layer that is less sensitive to each agonist in the uteri of nonpregnant pigs. According to the pregnancy-associated changes, muscle layer-related differences of responsiveness to bioactive substances in the nonpregnant pigs tend to decrease in the pregnant pigs.